Distinct mouse coronary anatomy and myocardial infarction consequent to ligation.
This study describes the coronary anatomy of C57BL/6 mice and the functional impact of that anatomy on myocardial infarctions induced by ligation of the left coronary artery. In contrast to humans, a distinct septal coronary artery was observed in all mice arising either from a separate ostium from the right sinus of Valsalva or as a branch of the right coronary artery. Ligation of the left coronary artery at the site of its emergence from under the left atrium resulted in reproducible large myocardial infarctions involving the anterolateral, posterior, and apical regions of the heart as evidenced by histology and echocardiography. Interestingly, the septum was spared from infarction as predicted by the presence of the distinct septal branch found in mice. Thus, the distinct mouse coronary artery anatomy results in different regionality of infarction compared with man and large laboratory animals, and this may affect on the associated pathological remodeling of the heart. The objective of this study was to describe the coronary anatomy of C57BL/6 mice and determine the functional impact of that anatomy on myocardial infarctions induced by ligation of the left coronary artery. C57BL/6 mice were used to visualize mouse coronary anatomy and to generate myocardial infarction. Mouse coronary artery visualization was performed on isolated hearts using injection of Silastic sealant into the aortic arch. After left thoracotomy myocardial infarction was produced by ligating the left coronary artery at the site of the vessels' emergence past the tip of the left atrium. Echocardiography was performed to analyze heart function, and histology was performed to delineate myocardial infarction. The different septal coronary artery was observed in all mice arising either from a separate ostium from the right sinus of Valsalva or as a branch of the right coronary artery. The mouse left coronary artery passed obliquely across the left ventricular free wall similar to the ramus intermedius coronary artery variant in man. Ligation of the left coronary artery as it emerged from under the left atrium resulted in reproducible large infarctions involving the anterolateral, posterior, and apical regions of the heart as demonstrated by histology and echocardiography. Notably, the septum was spared from infarction as predicted by the presence of the distinct septal coronary artery found in mice. Mouse coronary anatomy is distinct compared to man or large laboratory animals, and myocardial infarctions resulting from ligation of the mouse left coronary artery spare the septum, which may affect the pathological remodeling of the heart.